
Soil Formation
Soil is one of the earth's most precious and delicate resources. Its formation involves 
the weathering of parent materials (e.g., rocks) and biological activity. Soil has four 
principal components: water, eroded inorganic parent material, air, and organic matter 
(e.g., living and decaying organisms). 

 
Soil formation begins with unconsolidated materials that are the products of weathering. 
These materials may be transported to the location of soil formation by processes such 
as wind or water, or may result from the weathering of underlying bedrock. The 
weathering process involves the disintegration and decomposition of the rock. It can be 
physical (e.g., water seeping into rock cracks and then freezing) or chemical (e.g., 
dissolution of minerals by acid rain). Physical processes are more prevalent in cold and 
dry climates, while chemical processes are more prevalent in warm or moist climates.

Soil materials tend to move vertically in the formation environment. Organic materials 
(e.g., leaf litter) and sediments can be added, while other materials (e.g., minerals) can 
be lost due to erosion and leaching. Living organisms (e.g., bacteria, fungi, worms, and 
insects) also become incorporated into the developing soil. 

The living component of the soil breaks down other organic materials to release their 
nutrients (e.g., nitrogen, potassium and phosphorous). The nutrients are then used and 
recycled by growing plants and other organisms. This recycling of nutrients helps create 
and maintain a viable soil.

Several factors influence soil formation including: climate, parent material, biologic 



organisms, topography and time. The climate of an area (precipitation and temperature) 
may be the most important factor in soil formation. Temperature affects the rates of 
chemical reactions and rainfall affects soil pH and leaching. Parent material or bedrock 
varies from region to region and can affect the texture and pH of soils. Vegetation type 
affects the rate at which nutrients in the soil are recycled, the type and amount of 
organic matter in the soil, soil erosion, and the types and numbers of micro-organisms 
living in the soil. 

Humans can also have a profound effect on soils through such activities as plowing, 
irrigating and mining. The topography of a region affects rainfall runoff, erosion and 
solar energy intake. Soil formation is a continuous process. Soils change with time as 
factors such as organic matter input and mineral content change. The process of 
making a soil suitable for use by humans can take tens of thousands of years. 
Unfortunately, the destruction of that soil can occur in a few short generations.


